Purpose: Residual symptoms of depressive disorder are major predictors of relapse of depression and lower quality of life. This study aims to investigate the prevalence of residual symptoms, relapse rates, and quality of life among patients with depressive disorder. Patients and methods: Data were collected during the Thai Study of Affective Disorder (THAISAD) project. The Hamilton Rating Scale for Depression (HAMD) was used to measure the severity and residual symptoms of depression, and EQ-5D instrument was used to measure the quality of life. Demographic and clinical data at the baseline were described by mean ± standard deviation (SD). Prevalence of residual symptoms of depression was determined and presented as percentage. Regression analysis was utilized to predict relapse and patients' quality of life at 6 months postbaseline. Results: A total of 224 depressive disorder patients were recruited. Most of the patients (93.3%) had at least one residual symptom, and the most common was anxiety symptoms (76.3%; 95% confidence interval [CI], 0.71-0.82). After 3 months postbaseline, 114 patients (50.9%) were in remission and within 6 months, 44 of them (38.6%) relapsed. Regression analysis showed that residual insomnia symptoms were significantly associated with these relapse cases (odds ratio [OR] =5.290, 95% CI, 1. 42-19.76). Regarding quality of life, residual core mood and insomnia significantly predicted the EQ-5D scores at 6 months postbaseline (B =-2.670, 95% CI, -0.181 to -0.027 and B =-3.109, 95% CI, -0.172 to -0.038, respectively). Conclusion: Residual symptoms are common in patients receiving treatment for depressive disorder and were found to be associated with relapses and quality of life. Clinicians need to be aware of these residual symptoms when carrying out follow-up treatment in patients with depressive disorder, so that prompt action can be taken to mitigate the risk of relapse.
Introduction
Residual symptoms among those suffering from major depressive disorder (MDD) are those that remain during treatment. 1 Such symptoms have been reported among groups of patients, responders (usually defined as those who experience a 50% or greater improvement when using symptom measures such as the Hamilton Rating Scale for Depression [HAMD] ), and remitters (typically defined as those with an HAMD score of #7). Residual symptoms include both symptoms that persist at baseline and new-onset symptoms.
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hiranyatheb et al or decide effectively. 1 Moreover, a good understanding of such residual symptoms will help clinicians differentiate between symptoms present at baseline and persist throughout treatment from those that emerge during treatment. In the study of McClintock et al, 4 the most common residual symptoms found to persist during treatment were mid-nocturnal insomnia, sad mood, and a decreased level of concentration or decision-making ability, while the most common symptoms to emerge during treatment were mid-nocturnal insomnia and decreased general interest.
The presence of residual symptoms can have many implications. First of all, the presence of such symptoms is a major predictor of relapse among MDD patients who have and have not experienced full remission. A number of studies have shown that people with residual symptoms face a greater risk of relapse than fully recovered asymptomatic patients. 1, 3, 5 In terms of functioning, residual symptoms are also associated with persistent functional impairment. A study by Romera et al 2 found that the level of association between residual symptom domains and patient functioning varied according to the symptom types, with a marked association found for residual core mood symptoms. Also, the factors that associated with normal functioning were an absence of core mood symptoms, an absence of insomnia symptoms, a shorter episode length, and an improved baseline functioning.
Residual symptoms can lead to a lower quality of life among depressive patients, 1, 6 though not many research studies have reported on this relationship, especially when using EQ-5D -a standardized preference-based measure of health status that can be compared across disorders and cultures. Woo et al 7 found that nonremitted MDD patientsespecially those with more severe somatic symptoms -showed a significantly lower EQ-5D index scores than those with only mild to moderate somatic symptoms.
The aim of this study was to investigate the prevalence of residual symptoms among a group of patients being treated for depressive disorders and the effects of these symptoms on their relapse rates and quality of life.
Patients and methods
This study is based on data collected during the Thai Study of Affective Disorder (THAISAD) research project, which is a prospective, 12-month follow-up study. The participants were diagnosed as having MDD and/or dysthymic disorder according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR), using the Mini International Neuropsychiatric Inventory (MINI) and were also assessed for depression by trained clinicians and psychiatric investigators and were receiving treatment at 11 hospitals across Thailand. Ethical approval for this study was provided by both the Joint Research Ethics Committee of Thailand and the Ethics Committee of the Ministry of Public Health in Thailand. All the participants provided their written informed consent to participate in this study. Only participants who were able to give their consent by themselves were recruited. Among them, participants whose age was 60 years and older or had major neurocognitive disorders were excluded. The rationale, design, and methods used, as well as the participants' characteristics for the THAISAD project, have already been documented elsewhere. 8 
Measures and definitions haMD
The HAMD instrument is used widely to measure the severity of depression among patients and the residual symptoms experienced during treatment. The Thai version of HAMD has been found to have good internal consistency (alpha coefficients =0.74), and its concurrent validity -as compared to the Global Assessment Scale -has also been found to be satisfactory (Spearman's correlation coefficient =-0.82).
9
The HAMD instrument is also used to assess treatment responses. Using the instrument, remission is defined as an HAMD-17 score of #7 and a response as an improvement of 50% or more over the baseline score.
eQ-5D
EQ-5D is a generic measure of health status that provides a simple descriptive profile and a single index value that can be used in the clinical and economic evaluation of health care and also in population health surveys. Currently, EQ-5D is being used in a number of different countries by clinical researchers working across a variety of clinical areas and has now been translated into many languages. 10 The measure is based on a descriptive system that defines health across five dimensions: mobility, self-care, usual activities (eg, during work or study, in the household, and during family or leisure activities), pain/discomfort, and anxiety/depression. Each dimension has three response categories: no problems, some problems, and severe problems. Also, it is complemented by a visual analogue scale (VAS), for which 0 represents the worst imaginable level of health and 100 represents the best imaginable level of health. 11 During the research for this study, the EQ-5D instrument was used to measure quality of life.
residual symptoms of depression on relapse and quality of life Methods
We used the definition of residual symptoms described by Dombrovski et al, 12 with the presence of residual core mood symptoms indicated by a score of 1 or more on the HAMD-17 core symptom subscale (depressed mood 
Data analysis
Demographic and clinical data at the baseline were described by the mean ± SD. The prevalences of residual symptoms in both the remitted and nonremitted groups were presented as a percentage. Regression analysis was used to predict relapse at 6-month postbaseline and also the impact of treatment on the patients' quality of life. Table 1 presents the basic characteristics and clinical data for the participants in this study. The dosage of main antidepressants used in this study is shown in Table 2 . There are eight patients who received additional formal psychotherapy (four patients receive psychodynamic psychotherapy and four patients receive cognitive behavior therapy) other than supportive counseling or supportive psychotherapy during medical treatment. The mean HAMD score was 20.72 (SD =7.24), which signifies the presence of moderate depression. 13 After 3-month follow-up, the HAMD score had decreased to 10.08 (SD =8.51), which indicates the presence of mild depression. The EQ-5D quality of life score was also found to increase at 3-month follow-up.
Results
According to HAMD, all the participants reported between 0 and 17 residual symptoms, with ~80% reporting between 0 and 10. The largest proportion of patients reported 7 symptoms (9.8%), but most (60.3%) were found to have between 3 and 7 (median =6).
Depression and anxiety (psychological) symptom domains were the most common residual symptom domains found (62.5%) as shown in Figure 1 . Among all the patients, 93.3% of them were experiencing at least one residual symptom, and when assembling the residual symptoms into groups, the most common symptoms domains were core mood symptoms (74.1%; 95% confidence interval [CI], 0.68-0.80), insomnia symptoms (53.6%; 95% CI, 0.47-0.60), anxiety symptoms (76.3%; 95% CI, 0.71-0.82), and somatic symptoms (68.3%; 95% CI, 0.63-0.74) as demonstrated in Figure 2 . At the 3-month follow-up, 50.9% (114 out of 224) of the patients were in remission. Table 3 shows the prevalence of residual symptoms according to remission status at the 3-month follow-up.
Prediction of relapse after 6 months
Relapse was defined as an HAMD score of .7 after having gone into remission within the 6-month period. Among the 114 remitted cases, 44 (38.6%) of them relapsed within 6 months. impact on quality of life predicted by residual symptoms present at the 6-month follow-up
The results of a linear regression analysis show that EQ-5D scores at the baseline significantly predicted the EQ-5D scores at 6-month follow-up (B =0.477, 95% CI, 0.328-0.626), and particularly those for residual core mood and insomnia symptoms (B =-2.670, 95% CI, -0.181 to -0.027; B =-3.109, 95% CI, -0.172 to -0.038, respectively). The same analysis was carried out using the VAS of EQ-5D, but none of the results was found to be a significant predictor as shown in Table 5 .
Discussion
The aim of this study was to investigate the prevalence of residual symptoms among the study of depressive patients and their effects in terms of relapse rates and quality of life. The relapse rate found in this study was 38.6%, which is similar to those found in previous studies.
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The two most common residual symptoms domains found in this study were residual anxiety and core mood symptoms, a result similar to that of Romera et al. 2 However, other studies have reported sleep and somatic symptoms as the most common residual symptoms domain found. 4, 16 These different results might have arisen due to variations in the methods used to measure for residual depressive symptoms, cultural and population differences.
After the 6-month follow-up in this study, regression analysis shows that any relapse into depression was significantly associated with the presence of residual insomnia symptoms. This result emphasizes the highly complex connection between depression and sleep symptoms, and that treating insomnia may represent an opportunity to prevent depressive illnesses from occurring/recurring. 17, 18 Residual symptoms are also associated with other negative outcomes, including a poor quality of life. 6 In this study, the quality of life score found at the baseline, the residual core mood, and the insomnia symptoms significantly predicted the quality of life in the follow-up period, with an adjusted R 2 for the linear regression analysis coming out at 0.34. Our results also emphasize the importance of residual insomnia; that it not only plays a vital role with regard to relapse but also in terms of quality of life as a whole. In this study, somatic symptoms were not found to be a predictor, as was the case in Woo et al's study. 7 Residual symptoms other than somatic symptom were not investigated in their study. It is interesting to note that the EQ-5D score in our study was in the same range as other studies focused on depressive disorder patients. 19, 20 When comparing the present study's EQ-5D scores at the baseline and at the 6-month follow-up with those of other studies, the results here were aligned with those reported by Sobocki et al. 21 When compared to Woo et al's study, meanwhile, our EQ-5D scores were only a little lower (0.57 at the baseline and 0.77 at the 6-month follow-up), even though the changes in EQ-5D scores were found to be significantly different across the two studies. In Sapin et al's study, 22 the EQ-5D score was much lower at the baseline (0.33), rising to 0.68 at a 2-month follow-up. It is noticeable that in Sapin et al's study, 22 the Montgomery Asberg Depression Rating Scale (MADRS) was utilized to determine remission status. Overall, the EQ-5D score at the baseline and its change over time varied between the studies, even though it is a standardized tool. This variation may have been due to the measurement tool used, the cutoff score used for determining remission, and a number of other factors.
The results of this study show that it is very important for clinicians to be mindful of residual symptoms when treating depressive disorders, and especially core mood and insomnia, otherwise such symptoms may lead to a poorer quality of life among patients in the long run.
This study did have some limitations. First, the patient population used in this study was receiving treatment in psychiatric clinics, so the results may not be generalized to other types of depressive patient, such as those under primary care. Second, this is a short-term study to find out the impact of residual symptoms on relapse and quality of life, so the long-term study is required for deeper understanding. Third, this study did not include the patients who 
Conclusion
To the best of our knowledge, this is the first multicentered study of depressed patients to have been carried out among Thais, and the study's outcomes indicate that the proper treatment of depression should be a key aim of the Thai medical establishment in the future. 
